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1. (Twice Amended) A chelating composition comprising a modified iminodisuccinic 
acid, or a salt thereof having one or more of the following formulas: 
(a) 

R 

/ 

C„ 

/ 

X-O-OC-C-N-C-CO-O-X 

/ \ 
R-C-„NOC-C C-CON-C„-R 



(b) 



(c) 



(d) 



(e) 



R 

/ 

C„ 

/ 

X-0-OC-C-N--C-CO-0-X 
/ \ 
X-O-OC-C C- CON-Cn -R 

R 

/ 

c„ 

/ 

x-o-oc-c-N-c-co-ax 

/ \ 
x-o-oc-c c-co-o-x 



X-O-OC-C-N-C-CO-O-X 

/ \ 

R-C„-NOC-C C-CON-C„-R 



X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CON-C„-R 



X-O-OC-C-N-C-CO-O-X 

/ \ 

X-O-OC-C c-co-o-x 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; 
where n is 1 to 10; and 

where R is a Lewis base capable of donating a nonbonded pair of electrons, 
and wherein said composition is synthesized in a single vessel, at ambient pressure, 
without the addition of heat, whereunder a primary or secondary amide reaction 
occurs &st followed by a radical reaction. 

6. (Amended) A method for making a modified iminodisuccinic acid comprising: 

mixing together an acid anhydride or lactone with a first polyfimctional amine 
and allowing said mixtxire to react to form an amide; 

adding to said amide a second polyfimctional amine, maleic anhydride or acid 
salt, and water and allowing said mixture to react in said water to form said 
modified iminodisuccinic acid, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat. 

1 1 . (Twice Amended) The synthesis of compounds comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 





R 






/ 






c„ 




x-o-oc-c- 


/ 

-N- 


-c-co-o-x 


/ 




\ 


R-C„-N-OC-C 




C-CO-N-C„-R 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a nonbonded pair 
of electrons, wherein said synthesis comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfiinctional amine, and 
allowing same to react to form a N-poIyfunctional acid common name amide; and 

(b) adding water, Me(OH), and a second polyfiinctional amine to said N- 
polyfimctional acid common name amide and allowing same to react to form an 
imino di N- polyfiinctional acid common name amide, and 

wherein said synthesis occurs in a smgle vessel, at ambient pressxire, and without the 
addition of heat. 

15. (Twice Amended) The synthesis of compounds comprising at least one poly 
fimctional substitution on iminodisuccinic acid having the following formula: 





R 






/ 






c„ 










x-o-oc-c- 


-N- 


-c-co-ax 


/ 




\ 


x-o-oc-c 




C-CO-N-C„-R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts, n is.l to 10, R is a Lewis base capable of donating a 
nonbonded pair of electrons, and Me is selected fi*om the alkali metals, wherem 
said synthesis comprises the steps of: 
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(a) adding an acid anhydride or lactone to a first polyfiinctional amine, and 
allowing same to react to form a N- polyfunctional acid common name amide; 
and 

(b) adding to said N- polyfunctional acid common name amide, water, a 
second polyfunctional amine, an acid anhydride or lactone, a Me (OH), and 
allowing same to react to form said conq)Ounds, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without the 
addition of heat. 

19. (Twice Amended) The synthesis of compounds comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 



R 

/ 

Cn 

/ 

X-O-OC-C-N-C-CO-O-X 

/ \ 
x-o-oc-c c-co-o-x 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammoniimi or 
transition metal salts, where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, wherein said synthesis comprises the 
steps of: adding maleic anhydride or malic acid to Me(OH) + polyfunctional 
amine + water, and allowmg same to react to form the N, N- 
disuccinicamino(:functional group), and wherein said synthesis occurs in a single 
vessel, at ambient pressure, and without the addition of heat. 
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23. (Amended) The synthesis of confounds comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula; 



X-O-OC-C-N-C-CO-O-X 
/ \ 
RCJ>fOC-C C-CONC„R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammoniimi or 
transition metal salts; where n is 1 to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electrons; wherein said synthesis comprises the 
steps of : 

(a) adding acid anhydride or lactone to a &st polyftinctional amine and 
allowing same to react to form a N- polyfunctional acid common name 
amide; 

(b) adding to said N- polyfunctional acid common name amide, water + 
ammonia + Me(OH), and allowing same to react to form an N,N- amino 
polyfunctional acid common name amide, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat. 

27. (Amended) The synthesis of compounds comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula: 
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X-0-OC-C-N--C-CO-0-X 

/ \ 

X-O-OC-C C-CONCnR 



where X may be H, alkali, alkaline earth, ammonixim-substituted radical, 
ammonium or transition metal; where n may be 1 to 10; where R may be a lewis 
base capable of donating a nonbonded pair of electrons; wherein said synthesis 
comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to form an N- polyfunctional acid common name amide; 

(b) adding to said N- polyfunctional acid common name amide, water, 
ammonia -i- maleic anhydride or maleic acid (salt) and allowing same to react to 

form said con^)ounds» 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat. 
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M ARKED-UP VERSION TO SHOW CHANGES 

1 . (Twice Amended) A chelating composition conq)rising a modified iminodisuccinic 

acid, or a salt thereof, having one or more of the following formulas: 
(a) 

R 

/ 

C„ 
/ 

X-0-OC-C--N--C-CO-0-X 
/ \ 
R-C-„NOC-C C-CON-C„-R 

(b) 

R 

/ 

C„ 

/ 

X-0-OC-C--N--C-CO-0-X 

/ \ 
X-O-OC-C C-CON-Cn-R 

(c) 

R 

/ 

C„ 

/ 

X-0-OC-C--N--C-CO-0-X 
/ \ 
X-O-OC-C c-co-o-x 

(d) 

X-0-0C-C~N~C-C0-0-X 

/ \ 

R-C„-N0C-C C- CON-C„ -R 

(e) 

X-0-OC-C~N~C-CO-0-X 
/ \ 
X-O-OC-C C-CON-Cn-R 

(0 

X-0-OC-C~N-C-CO-0-X 

/ \ 

X-O-OC-C C-CO-O-X 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; 
where n is 1 to 10; and 

where R is a Lewis base capable of donating a nonbonded pair of electrons^ 

and wherem said composition is synthesized in a single vessel at ambient 

pressure, without the addition of heat, whereunder a primary or secondary amide reaction 
occurs first followed by a radical reaction. 

6. (Amended) A method for making a modified iminodisuccinic acid comprising: 
mixing together an acid anhydride or lactone with a first polyfiinctional amine 
and allowing said mixture to react to form an amide; 

adding to said amide a second polyfimctional amine, maleic anhydride or acid 
salt, and water and allowing said mixture to react in said water to form said 
modified iminodisuccinic acid , and 

wherein said synthesis occurs in a single vessel at ambient pressure, and without 
the addition of heat . 

1 1 . (Twice Amended) The synthesis of compoimds comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 

— - — — — — — — — — 

: R i 

i / ' 

i ^ I 

I ' ' 

; X-O-OC-C-N-C-CO-O-X ; 

; / \ : 

■ R-C„-N-OC-C C-CO-N-C„-R '< 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a nonbonded pair 
of electrons, wherein said sjoithesis comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfiinctional amine, and 
allowing same to react to form a N-polyfunctional acid common name amide; and 

(b) adding water, Me(OH), and a second polyfimctional amine to said N- 
polyfimctional acid common name amide and allowing same to react to form an 
imino di N- polyfimctional acid common name amide , and 

wherein said synthesis occurs in a single vessel at ambient pressure, and without the 
addition of heat, 

15. (Twice Amended) The synthesis of compounds comprising at least one poly 
fimctional substitution on iminodisuccinic acid having the following formula: 





R 






/ 






c„ 






/ 




x-o-oc-c- 


-N- 


-c-co-o-x : 


/ 




\ : 


x-o-oc-c 




C-CO-N-C„-R i 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts, n is. 1 to 10, R is a Lewis base capable of donating a 
nonbonded pair of electrons, and Me is selected fi"om the alkali metals, wherein 
said synthesis con^rises the steps of: 
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(a) adding an acid anhydride or lactone to a &st polyfunctional amine, and 
allowing same to react to form a N- polyfunctional acid common name amide; 
and 

(b) adding to said N- polyfunctionatl acid common name amide, water, a 
second polyfunctional amine, an acid anhydride or lactone, a Me (OH), and 
allowing same to react to form said compovmd s. and 

wherein said synthesis occurs in a single vessel at ambient pressure, and without the 
addition of heat. 

19. (Twice Amended) The synthesis of compoxmds comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 



R 

/ 

C„ 

/ 

X-O-OC-C-N-C-CO-O-X 

/ \ 
x-o-oc-c c-co-o-x 



where X is H, alkali, alkaline earth, ammonium- substituted radical, ammonium or 
transition metal salts, where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, wherein said synthesis comprises the 
steps of: 

adding maleic anhydride or malic acid to Me(OH) + polyfunctional amine + 
water, and allowing same to react to form the N, N-disuccinicamino(:fimctional 
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group V and wherein said synthesis occvirs in a single vessel, at ambient pressure, 
and without the addition of heat . 

23. (Amended) The synthesis of con:q)oimds comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula; 



X-O-OC-C-N-C-CO-O-X 
/ \ 
RCnNOC-C C-CONC„R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is 1 to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electrons; wherein said synthesis comprises the 
steps of : 

(a) adding acid anhydride or lactone to a &st polyfonctional amine and allowing 
same to react to form a N- polyfiinctional acid common name amide; 

(b) adding to said N- polyfiinctional acid common name amide, water + ammonia 
+ Me(OH), and allowing same to react to form an N,N- amino polyfimctional 
acid common name amide , and 

wherein said synthesis occurs in a single vessel at ambient pressure, and without 
the addition of heat . 
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27. X The synthesis of compounds comprising at least one poly functional substitution 
on iminodisuccinic acid having the following fomiula: 



X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CONCnR 



where X may be H, alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal; where n may be 1 to 10; where R may be a lewis 
base capable of donating a nonbonded pair of electrons; wherein said synthesis 
coit^rises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to form an N- polyfunctional acid common name amide; 

(b) adding to said N- polyfunctional acid common name amide, water, 
ammonia + maleic anhydride or maleic acid (salt) and allowing same to 
react to form said compoxmds . and 

wherein said synthesis occurs m a single vessel at ambient pressure, and without 
the addition of heat. 
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